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Liquid dielectric compsn. monitoring - derives element identification from relaxation 
curves time compared with calibration values 

H SU1698724A1 : METHOD OF ANALYSIS OF LIQUID DIELECTRICS 

AS USSR RADIO ELTRN INST Standard company 

Other publications from AS USSR RADIO ELTRN INST (ASRAU. 
UNIV MOSC LOMONOSOV Standard company 

Other publications from UNIV MOSC LOMONOSOV (MOSU)... 

BELOV A A; BONCH-BRUEVICH V V; 
1992-329885/199240 

G01N 27/22 ; 
J04 : S03 : 

J04-C03(lnvestigation by method) , S03-E02C(Capacitance) 

(SU1698724A) Enhanced sensitivity and resolving ability of the controller of liquid dielectric 
composition are ensured by recording of dispersion dependence in the region of pure 
Maxwellian relaxation of the components. The relaxation time is taken as an identifier, by 
comparing the empirical results with the values derived during the calibration. The width of 
the dispersion plot is used to derive the concn. (A) of the components using the formula: 
A=k.deltaC, where k is a calibration coefft. and deltaC is the change in capacitance within the 
limits of the dispersion region. 

The signal determined by the admittance of the capacitive cell (2) is applied to the op. 
amplifier (6) f the output of which provides signals proportional to the real and the apparent 
parts of the dielectric permittivity. The output of the amplifier is transmitted to the phase 
detectors (4,5) providing voltages proportional to the capacitance of the cell (2) and to the 
tangent of the loss angle. 

USE/ Advantage - Analysis of chemical reagents and very pure substances. The method 
provides reliable identification of impurities in liquid nonpolar dielectrics. Bui.46/1 5.1 2.91 
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(21) 4753466/25 

(22) 26.10.89 

(46) 15.12.91. Bion. JM=46 

(71) HHCTHTyT paflMOTeXHWKM M 3/ieKTpOHWKM 

AH CCCP m Mf*y MM.M.B.jnoMOHOCOBa 

(72) A.A.Be/iOB m B.B.BoHM-Bpyesym 

(53) 543.25 (088.8) 

(56) Aku, aa^BKa OPf Ns 157396.8. • 
k/k G.01 N 27/22, 1973. 

TeopMfl m npaKTMKa 3KcnpeccHoro koht- 
ponji B/ia>KHOc™ Teepflbixn >kmakmx MaTepwa- 
ziOB./riofl pea. E.C.KpwHeBCKoro. M.:3Hepriifl, 
1980,0.109,110. 

(54) CnOCOE KOHTPOJlfl COCTABA >Kl4fl- 
K14X AI/I3/1EKTPI/1K0B 

(57) l/i3o6peTeHuie othocwtca k cnoco6aM koh- 
Tpo/ia cocTaBa w MOx<eT 6wxb wcno/ibSOBaHO b 



xMMMMecKOM, nwinesoM npoMbiw/ieHHocTM, b 
6no/iornpi t MeflwutMHe, b oco6eHHocTM aib 
-aHa/itisa xMMWMecKMx peaKTMBOB w ocoi5o mi*- 
ctwx BemecTB. Uenb M3o6peTeHnn - noBbi- 
tueHHe HyBCTBMTe/ibHOCTw w pa3peu)3K>mefl 
cnoco6Hoc"rn cnoco6a kohtpo/i» cocTaBa 
>K^flKMx AH3/ieKTpwKOB. 3to AOCTwraeTCfl 

TeM, 4TO aHa/IM3 KOMflOHeHTOB npOBOAMTCfl 

no AMcnepcuoHHWM kpmbwm, chhtwm b 06/ia- 

CTM H3CTOT M3 KCBC/T/IOBCKOW pe/I3 KCaqMW 

KOMnoHeHTOB. flo Be/i WMMHe BpeMeHM penaK- 
cauwn MASHTwc^MUMpyioT sneMeHT no npea- 
BapnTenbHO no/iyMeHHOw rpaAywpoBdMHOft 
TaGnwue, a no ujwpwHe AncnepcwoHHOM Kpt/i- 

BOM npw MCnO/lb30BaHHM MH(J)OpMaTMBHOrO 
npM3H3Ka M3MeHeHMfl eMKOCTM paCCMMTblBa- 
KDT KOHUeHTpaUMK). 2 WH. 



M3o6peTeHne othocmtch k cnoco6aM ah- 

3/lbKOMeTpMMeCKOrO KOHTpO/lfl COCTaBa M MO- 

>Kef 6biTb Mcno/ibsoBaHo b xnMumecKOw, • 
nwmeBOM npoMwuj/ieHHOCTn b 6wo/!ornn, Me- 
AMUMHe, b oco6eHHo.cTw A/in aHanw3a xnMime- 

CKMX peaKTHBOB M OCO60 HMCTblX BemeCTB. 

l43BecTeH cnocoS xMMMMecKoro aHa/iM3a 
CMecew, ocHOBaHHbiw Ha naMepeHnn AW3/ieKT- 
puMecKOM npoHwuaeMocTw m Ha onpeAeneHwn 
koh ueHTpa KOMnoHeHTOB cMecu c no- 
MombK) <J>opMy/i CMeLueHUfl wnw Ka/iwOpOBOM- 

HblX KpUBblX. 

HeAQCTaTOk SToro cnocoGa coctomt b tom, 
mto fl/ifl c/io>KHbix no CTpoeH mk> cpeA 3aBUCH- 

MOCTb KOMH/ieKCHOM AH3/ieKTpMMeCKOM Tl pOHM- 

uaeMocTM ot KOHqeHTpaunn cocTaBnntoianx 
KOMnoHeHTOB MacTo OKa3biBaeTCfl ABy3Han- 
hom, a MHorAa MHoro3H aMHoii . B cb«3h c stmm 
AOCTOBepHan has HTwcjjuKa 14ns npMMecew mo- 



>!<eT OKa3aTbCR HeB03MO>KHOM, a TOHHOCTb on- 

peAe/ieHup KOHi46HTpaunw - hm3kom. 

Haw6o/iee 6/im3kmmk npeA^araeMOMy «b- 
/uieTcn cnoco6. cor/iacHO KOTopoMy nccneAy- 
^Moe BemecTBO norviemaiOT b nsMepurenbHbiM 
koHAeHcarop m CHMMaioT 3aBMcnMocxb ot Mac- 
TOTbi eMKOCTM n TaHreHca yr/ia noTepb 3Toro 
KOHASHCaTOpa (AwcnepcMOHHbie 33bmcmmo- 
ctm) 4 no coBMecTHbiM M3MepeHnqM Koropwx 
cyAflT o cocTaBe semecTBa w KOHueHTpaunw 

KOMnOHeHTOB. 

HeAOCTaTKOM 3Toro cncco6a ns/i«eTc^ He- 
BbicoKaa pa3peLuatOLnafl cnoco6HOCTb. flpuHM- 

H3 COCTOMT B TOM, HTO BenMMMHbl BpeMCH 

pe/iaKcauwn m Aws/iexTpuMecKow npoHwuaeMO- 
ctm oonbLuoro HMc/ia BemecTB pas/iMMawTca 

He3HaHMTe/lbHQ. riOSTOMy M3MeHeHM« AM3/ieK- 

TpMnecKOM npoHMuaeMOCTM b npeAenax o6na- 
CTew AwcnepcMM Manbi, m npn Ma/iOM 

COAep>KaHMM npMMeCeM B03MO>KHbI 3H9MM- 
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Te/ibHw6 oulhi6kh b onpeAe/ieHnn KOHueHTpa- 
mmm fla>Ke s Tex pe^Knx c/iyManx, Korfla apeMe- 
Ha pe/iaKcaunn cymecTBeHHo pa3/iMMHbi w 
06/iacTw AwcnepcMM nepeKpbmatOTCH Hestia- 
MkiTe/ibHO. B 6o/ibujMHCTBe c/iyMaes BpsMeHa 
pe^aKcaMutu HapTo/ibko 6nn3KM ( mto o6nac™ 
AMcnepcMM nepeKpbmaioTC? noMTw no/iHo- 
CTbK). TIpM 3TOM OAH03HaMHaa MHTepnpeTamiH 
flMCnepCMOHHblX KpMBblX CT3H0BHTCA npatCTM* 
MeCKM HeB03M0>KH0M. 

Ue/ib Mf3o6peTeHMji - noBwiueHwe MyscT- 
BMTsn b*H octw w pa3peuja»omefi CnOCOSHOCTM 
npw MAeHTM(J)MKaqviM npviMeceft c MeHbtuew no 

. CpdBHeHMtO C OCHOBHbIM BeiljeCTBOM npOBOAM- 
MOCTbfO B >KMAKMX HenOJlflpHblX flM3/ieKTpMKaX 

m noBbiujeHMe tomhoctw onpeAeneHMH koh- 
ueHTpaqnw TaKnx npiiMeceii. 

Ha cf>i/ir. 1 npwBeAeHbi flucnepcwOHHbie 3a- 
bmcmmoctm; Ha <|>wr. 2 - 6/ioK-cxeMa ycTpofiCT- 
Ba, pea/iM3yioLnero ripe'AnaraeMbift cnoco6 

KOHTpb/lfl COCTaBa >KWflKWX AMS^e^TPWKOB. 

Cnoco6 pea^M3yK3T c/ieAyiomMM o6pa30M. 
WccneAyeMoe semecTBO noMemaiOT b ms- 
MepwTe/ibHbtw KOHAeHcaTop m CHMMaiOT awc- 

nepCMOHHbie 33BfICt1M0CTl1 eMKOCTW C(f) M 

TaHreHca yr/i.a noTepb tg 6 (t). flwcnepcwoH- 

Hbte 3aBMCMM0CTM CHMMatOT B o6/iaCTW MaCTOT 

MaKCBG^/ioscKoCi pe/iaKcaufiM KOMnoHeHToa 
(10t0,01 r 14), M3MepeHMfl npoBOA*rr coBMecT- 

HO, . 

FlO3aBU1CMM0C.TMtg 6 (f)onp8Ae/i«M3T3KC- 
TpeMyMbi {$v\r. 1), cooTBetcTByjoiuwe, Hanpn- 
Mep, wacTOTaM fi w f2. no npeABapwre/ibHO 
nonyMeHHbiM rpaAywpoBOMHbtM ashhum hash- 
TMc()MUMpyiOT"9neMeHTbi no epeMeHw penaKca- 

tl« t/fil- (1) 
Ana ypoBHfl, Bbi6paHHoro 3apaHee ( Haxo- 

A«T UlHpMHy AMCnepCMOHHOM 3aBHCMMOCTW M 

pnpeAe/iaiOT wsMeHeHwe eMKOCTW AC b npe- 
Ae/iax 06/iacTW AncnepCMM (<{>wr. 1). 

KoHuenrpaunfo KOMnoHema onpfeAe/iniOT- 
rib 4>opMy/ie 

A = K AC, (2) 
TAe A - KOHueHTpauwfl KOMnoHeHTa; 

AC n3MeHeHwe gmkoctm b npeAe/iax 
06/iacTM AMcnepcuw; 

K - rpaAywpoBOMHbi^ K03$<}>MuweHT. 



YcTpowcTBo fl/ia peanvi3auMi* npeA^arae- 
Moro cnoco6a coflepxurr reHepaTop 1 ci/tHyco- 
HAanbHbix w CMH4>a3Hbix np«Moyro/ibHbix 
cwrHa/ioa, coeAMHeHHbii4 c ©mkocthom ymeft- 
5 koA 2 h c|>a30BbiMn AeTeKTopaMM 3-5. Me>KAy 

eMKOCTHOM AMeMKOM 2 M (J>a30BblMH-A6TeKT0pa~ 

Mtt 4 m 5 l)acno/io>KeH onepaqwoHHbitft ycw/m- 

Te/)b 6 C KOHASHCaTOpOM 7 06paTH0tf CBA3M. 

cDasoobie ACTeKTopw 3-5 coeAMHeHw c um({)- 

10 pOBWMM BO/lbTMeTpaMM 8~10 COOTBeTCTBeHHO. 

YcTpoeicTBO pa6oTaeT c/ieAytoiUMM o6pa- 

30M. 

Ha bxoa onepauwoHHoro ycwiiMTe/ifi (OY) 
6 noAaeTcn cwrHa/i, onpeAe/'fleMw^ 3HaMeHti- 
15 eM KOMnneKCHoro conpoTMB/ieHvin eMKQCTHOW 
flMefiKM 2. P6>KMM OY Bbi6paH tbk, mto H3 bw- 
xoAe cwrHa/iw nponopunoHa/ibHbi agmctbh- 

Te/lbHOft M MHMMOM M3CTflM KOMn/ieKCHOft 

AM3/ieKTpwMecKoft npoHMqaeMOCTM. CwrHa/i c 
20 BbixoAa onepauwoHHoro ycwnwTenn noAaeTcn 
Ha 4)330Bbie ASTeKTopbi 4w5, KOTopbie awpa- 
6aTbiBaK)T nocTonHHwe Hanpj?>KeHW5i, nponop- 
MMOna/ibHwe eMKOcm (C) ©mkocthomi jmePiKM 2 
m tg <5 . 

25 <t>opwyna M3o6peTe h m n 

Cnoco6 KOHTpb/iJi cocjaBa >kmakmx ams- 
/leKTpMKOB, 3aKntOHaioimtiicn b tom, mto wcc/ie- 
AyeMoe BemecTBo noMeiuaiOT. b. 
i^OMepwTenbHbifi koha5hc3top, CHuwaiOT amc- 

30 nepcwoHHbie aaBMCWMOtTw eMkocTM m TaHreH- 
ca yma noTepb, no cobmscthwm nsMepeHwnM 
KOTopbix cyAflT o cocTaee eemecTBa w kohuch- 

Tpai4M5IX KOMnOHeHTOB, OT/IMMarOlUM«C5l 

TeM t mto, c Lje/ibio noBbJUjeHMo MyecTBviTenbHO- 
35 ctm m pa3peujaK)me8 cnoco6HOCTti, AMcnepcw- 

OHHWe 3aBMCMMOCTM CHMMatOT B 06/iaCTM 

MwcTofl MaKCBe/>/iOBCKOt?i pe/iaKcaqnM KOMno- 
HeHToa, no se/1 mm w He BpeMeHu penaKcaqww 
. WAeHTM^MuiipyjoT 3neMeHT nyTeM cpaaHeHMfl 
40 pe3y/ibTaTOB nswepeHwC^ co 3HaHeHMjiMM t nan-' 
yMeHHWMw npw rpaAywpOBKe, a no ujMpvme 
AMcnepcnoHHoi?! 3aBMCMMOCTw onpeAensiHDT 
KOHueHTpauwio KOMrioHeHTa no (|>opMy/ie . 
A - K AC. 

45 rAe A - koHLieHTpaqMji kom n o h e HTa i 

AC - MSMeHeHwe cmkoctm b npeAe/iax 
o6/iacTM Ancnepcww; . 

K - rpaAYWpOBOMHbffi KQ34>c|)l414MeHT. 
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